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Terminology and guidelines
3.2 Definition: Operating behavior

An operating behavior is a specified value or range of values for a technical
characteristic that are guaranteed during operation if you meet the operating requirements
and any other specified conditions.

3.2.1 Example

This is an example of an operating behavior, which is guaranteed if you meet the
accompanying operating requirements:

Symbol Description Min. Max. Unit
0 130 pA

—_

Iwp Digital I/O weak pullup/
pulldown current

3.3 Definition: Attribute

An attribute is a specified value or range of values for a technical characteristic that are
guaranteed, regardless of whether you meet the operating requirements.

3.3.1 Example

This is an example of an attribute:

Symbol Description Min. Max. Unit

CIN_D Input capacitance: — 7 pF
digital pins

3.4 Definition: Rating

A rating 1s a minimum or maximum value of a technical characteristic that, if exceeded,
may cause permanent chip failure:

* Operating ratings apply during operation of the chip.
* Handling ratings apply when the chip is not powered.
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General
4.2 Moisture handling ratings
Symbol | Description Min. Max. Unit Notes
MSL Moisture sensitivity level — 3 — 1

1. Determined according to IPC/JEDEC Standard J-STD-020, Moisture/Reflow Sensitivity Classification for Nonhermetic
Solid State Surface Mount Devices.

4.3 ESD handling ratings

Symbol | Description Min. Max. Unit Notes
Viusm Electrostatic discharge voltage, human body model -2000 +2000 \'% 1
Veom Electrostatic discharge voltage, charged-device model -500 +500 \Y 2

AT Latch-up current at ambient temperature of 105°C -100 +100 mA

1. Determined according to JEDEC Standard JESD22-A114, Electrostatic Discharge (ESD) Sensitivity Testing Human Body

Model (HBM).
2. Determined according to JEDEC Standard JESD22-C101, Field-Induced Charged-Device Model Test Method for

Electrostatic-Discharge-Withstand Thresholds of Microelectronic Components.

4.4 Voltage and current operating ratings

Symbol Description Min. Max. Unit
Vbp Digital supply voltage -0.3 3.8 \%
Ibp Digital supply current — 120 mA
Vbio Digital pin input voltage (except RESET) -0.3 Vpp + 0.3 \Y
Vaio Analog pins'and RESET pin input voltage -0.3 Vpp + 0.3 \
Ip Instantaneous maximum current single pin limit (applies to all -25 25 mA
port pins)
Vppa Analog supply voltage Vpp—0.3 Vpp + 0.3 \

1. Analog pins are defined as pins that do not have an associated general purpose 1/O port function.

5 General
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General

Table 6. Low power mode peripheral adders — typical value (continued)

Symbol Description Temperature (°C) Unit
-40 25 50 70 85 105
lapc ADC peripheral adder combining the 366 366 366 366 366 366 UA

measured values at Vpp and Vpppa by
placing the device in STOP or VLPS
mode. ADC is configured for low power
mode using the internal clock and
continuous conversions.

5.2.5.1 Diagram: Typical IDD_RUN operating behavior

The following data was measured under these conditions:

e MCG in FBE for run mode, and BLPE for VLPR mode
* No GPIOs toggled

e Code execution from flash with cache enabled
» For the ALLOFF curve, all peripheral clocks are disabled except FTFA
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General

Run Mode Current VS Core Frequency
Temperature = 25, Vop = 3, CACHE = Enable, Code Residence = Flash, Clocking Mode = FBE
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Figure 2. Run mode supply current vs. core frequency
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General

VLPR Mode Current VS Core Frequency

Temperature = 25, Voo = 3, CACHE = Enable, Code Residence = Flash, Clocking Mode = BLPE
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Figure 3. VLPR mode current vs. core frequency

5.2.6 Designing with radiated emissions in mind

To find application notes that provide guidance on designing your system to minimize
interference from radiated emissions:

1. Go to www.freescale.com.
2. Perform a keyword search for “EMC design.”

5.2.7 Capacitance attributes
Table 7. Capacitance attributes

Symbol Description Min. Max. Unit
Cin A Input capacitance: analog pins — 7 pF
CinD Input capacitance: digital pins — 7 pF
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General
5.3 Switching specifications
5.3.1 Device clock specifications
Symbol | Description Min. Max. Unit Notes
Normal run mode
fsys System and core clock — 48 MHz
faus Bus clock — 24 MHz
fELASH Flash clock — 24 MHz
fLPTMR LPTMR clock — 24 MHz
VLPR mode’
fsys System and core clock — 4 MHz
feus Bus clock — 1 MHz
feLASH Flash clock — 1 MHz
fLpTMR LPTMR clock — 24 MHz
fERCLK External reference clock — 16 MHz
fiprMR_pin  |LPTMR clock — 24 MHz
fietmr_ercL |LPTMR external reference clock — 16 MHz
K
fosc ni2  |Oscillator crystal or resonator frequency — high — 16 MHz
frequency mode (high range) (MCG_C2[RANGE]=1x)

frem TPM asynchronous clock — 8 MHz
fuarTo UARTO asynchronous clock — 8 MHz

1. The frequency limitations in VLPR mode here override any frequency specification listed in the timing specification for any
other module.

5.3.2 General Switching Specifications

These general purpose specifications apply to all signals configured for GPIO, UART,
and I2C signals.

Symbol | Description Min. Max. Unit Notes
GPIO pin interrupt pulse width (digital glitch filter 1.5 — Bus clock 1
disabled) — Synchronous path cycles
External RESET and NMI pin interrupt pulse width — 100 — ns 2

Asynchronous path

GPIO pin interrupt pulse width — Asynchronous path 16 — ns

Port rise and fall time

KLO05 Sub-Family Data Sheet Data Sheet, Rev. 3, 11/29/2012.
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General

1. The greater synchronous and asynchronous timing must be met.
2. This is the shrtest pulse that is guaranteed to be recognized.
3. 75 pF load

5.4 Thermal specifications

5.4.1 Thermal operating requirements
Table 8. Thermal operating requirements

Symbol Description Min. Max. Unit
Ty Die junction temperature —40 125 °C
Ta Ambient temperature -40 105 °C

5.4.2 Thermal attributes
Table 9. Thermal attributes

Board type Symbol Description 48 32 32 QFN | 24 QFN Unit Notes
LQFP LQFP
Single-layer (1S) Resa | Thermal resistance, junction 82 88 97 110 °C/W 1
to ambient (natural
convection)
Four-layer (2s2p) Rgya | Thermal resistance, junction 58 59 34 42 °C/W
to ambient (natural
convection)
Single-layer (1S) Rgyma | Thermal resistance, junction 70 74 81 92 °C/W
to ambient (200 ft./min. air
speed)
Four-layer (2s2p) Rgyma | Thermal resistance, junction 52 52 28 36 °C/W
to ambient (200 ft./min. air
speed)
— Ress | Thermal resistance, junction 36 35 13 18 °C/W 2
to board
— Rgyc | Thermal resistance, junction 27 26 2.3 3.7 °C/W 3
to case
— W,r | Thermal characterization 8 8 8 10 °C/W 4
parameter, junction to
package top outside center
(natural convection)

1. Determined according to JEDEC Standard JESD51-2, Integrated Circuits Thermal Test Method Environmental Conditions
—Natural Convection (Still Air), or EIA/JEDEC Standard JESD51-6, Integrated Circuit Thermal Test Method
Environmental Conditions — Forced Convection (Moving Air).

2. Determined according to JEDEC Standard JESD51-8, Integrated Circuit Thermal Test Method Environmental Conditions
—Junction-to-Board.
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Peripheral operating requirements and behaviors

Table 11. MCG specifications (continued)

Symbol | Description Min. Typ. Max. Unit Notes
Afyeo + | Total deviation of trimmed average DCO output — +0.4 +1.5 Yofdco 1,2
frequency over fixed voltage and temperature
range of 0 - 70 °C
fintf_tt Internal reference frequency (fast clock) — — 4 — MHz
factory trimmed at nominal Vpp and 25 °C
At | Frequency deviation of internal reference clock — +1/-2 +3 %ok 2
(fast clock) over temperature and voltage — B
factory trimmed at nominal Vpp and 25 °C
fintf_t Internal reference frequency (fast clock) — user 3 — 5 MHz
trimmed at nominal Vpp and 25 °C
floc_low | LOsSs of external clock minimum frequency — (3/5) x — — kHz
RANGE = 00 fintsft
fioc_nigh | Loss of external clock minimum frequency — (16/5) x — — kHz
RANGE = 01, 10, or 11 fints_t
FLL
fa_ref FLL reference frequency range 31.25 — 39.0625 kHz
faco DCO output Low range (DRS = 00) 20 20.97 25 MHz 3,4
frequency range
quency rang 640 x f_ref
Mid range (DRS = 01) 40 41.94 48 MHz
1280 X fpy_ret
faco_t_bmxsz2 | DCO output Low range (DRS = 00) — 23.99 — MHz 5,6
frequenc
q y 732 x ffll_ref
Mid range (DRS = 01) — 47.97 — MHz
1464 X ffILref
Jeye_fi FLL period jitter — 180 — ps 7
hd fVCO =48 MHz
ti_acquire | FLL target frequency acquisition time — — 1 ms 8

1. This parameter is measured with the internal reference (slow clock) being used as a reference to the FLL (FEI clock

mode).

2. The deviation is relative to the factory trimmed frequency at nominal Vpp and 25 °C, fints_tt.

3. These typical values listed are with the slow internal reference clock (FEI) using factory trim and DMX32 = 0.

4. The resulting system clock frequencies must not exceed their maximum specified values. The DCO frequency deviation
(Afgco_t) Over voltage and temperature must be considered.

5. These typical values listed are with the slow internal reference clock (FEI) using factory trim and DMX32 = 1.

6. The resulting clock frequency must not exceed the maximum specified clock frequency of the device.

7. This specification is based on standard deviation (RMS) of period or frequency.

8. This specification applies to any time the FLL reference source or reference divider is changed, trim value is changed,

DMX®32 bit is changed, DRS bits are changed, or changing from FLL disabled (BLPE, BLPI) to FLL enabled (FEI, FEE,
FBE, FBI). If a crystal/resonator is being used as the reference, this specification assumes it is already running.

6.3.2 Oscillator electrical specifications

This section provides the electrical characteristics of the module.
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Peripheral operating requirements and behaviors

Table 12. Oscillator DC electrical specifications (continued)

Symbol

Description

Min.

Typ.

Max.

Unit

Notes

5
VPP

Peak-to-peak amplitude of oscillation (oscillator
mode) — low-frequency, low-power mode
(HGO=0)

0.6

\

Peak-to-peak amplitude of oscillation (oscillator
mode) — low-frequency, high-gain mode
(HGO=1)

Vb

Peak-to-peak amplitude of oscillation (oscillator
mode) — high-frequency, low-power mode
(HGO=0)

0.6

Peak-to-peak amplitude of oscillation (oscillator
mode) — high-frequency, high-gain mode
(HGO=1)

Vbp

1. Vpp=3.3V, Temperature =25 °C
2. See crystal or resonator manufacturer's recommendation

3. C,Cy can be provided by using the integrated capacitors when the low frequency oscillator (RANGE = 00) is used. For all
other cases external capacitors must be used.

4. When low power mode is selected, R is integrated and must not be attached externally.

5. The EXTAL and XTAL pins should only be connected to required oscillator components and must not be connected to any
other devices.

6.3.2.2 Oscillator frequency specifications
Table 13. Oscillator frequency specifications

Symbol

Description

Min.

Typ.

Max.

Unit

Notes

foscﬁlo

Oscillator crystal or resonator frequency — low
frequency mode (MCG_C2[RANGE]=00)

32

40

kHz

fosc_hi_1

Oscillator crystal or resonator frequency — high
frequency mode (low range)
(MCG_C2[RANGE]=01)

MHz

foscfhij

Oscillator crystal or resonator frequency — high
frequency mode (high range)
(MCG_C2[RANGE]=1x)

32

MHz

fecﬁextal

Input clock frequency (external clock mode)

48

MHz

1,2

tdc_extal

Input clock duty cycle (external clock mode)

50

60

%

tcst

Crystal startup time — 32 kHz low-frequency,
low-power mode (HGO=0)

ms

Crystal startup time — 32 kHz low-frequency,
high-gain mode (HGO=1)

ms

Crystal startup time — 8 MHz high-frequency
(MCG_C2[RANGE]=01), low-power mode
(HGO=0)

0.6

ms

Crystal startup time — 8 MHz high-frequency
(MCG_C2[RANGE]=01), high-gain mode
(HGO=1)

ms

3,4

1. Other frequency limits may apply when external clock is being used as a reference for the FLL or PLL.

2. When transitioning from FBE to FEI mode, restrict the frequency of the input clock so that, when it is divided by FRDIV, it
remains within the limits of the DCO input clock frequency.
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4
Peripheral operating requirements and behaviors

2. Maximum times for erase parameters based on expectations at cycling end-of-life.

6.4.1.3 Flash high voltage current behaviors
Table 16. Flash high voltage current behaviors

Symbol Description Min. Typ. Max. Unit

Ipb_PaMm Average current adder during high voltage — 25 6.0 mA
flash programming operation

Ibb_ERS Average current adder during high voltage — 15 4.0 mA
flash erase operation

6.4.1.4 Reliability specifications
Table 17. NVM reliability specifications

Symbol | Description | Min. | Typ.! | Max. Unit Notes
Program Flash
tvmretptok | Data retention after up to 10 K cycles 5 50 — years
tvmretpik | Data retention after up to 1 K cycles 20 100 — years
Nnvmeyep | Cycling endurance 10K 50 K — cycles 2

1. Typical data retention values are based on measured response accelerated at high temperature and derated to a constant
25°C use profile. Engineering Bulletin EB618 does not apply to this technology. Typical endurance defined in Engineering
Bulletin EB619.

2. Cycling endurance represents number of program/erase cycles at -40°C < T; < 125°C.

6.5 Security and integrity modules

There are no specifications necessary for the device's security and integrity modules.

6.6 Analog

6.6.1 ADC electrical specifications

All ADC channels meet the 12-bit single-ended accuracy specifications.
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Peripheral operating requirements and behaviors

6.6.1.1 12-bit ADC operating conditions
Table 18. 12-bit ADC operating conditions

Symbol | Description Conditions Min. Typ.! Max. Unit Notes
Vopa Supply voltage Absolute 1.71 — 3.6 \Y
AVppa | Supply voltage Delta to Vpp (Vbp - Vbpa) -100 0 +100 mV
AVgga | Ground voltage | Delta to Vgg (Vss - Vssa) -100 0 +100 mV
VREFH ADC reference 1.13 VDDA VDDA \Y
voltage high
Veere |ADC reference Vssa Vssa Vssa \ 3
voltage low
Vapin  |Input voltage VRErL — VREFH \Y
CapIN Input capacitance ¢ 8-/10-/12-bit modes — 4 5 pF
Rapin Input resistance — 2 5 kQ
Ras Analog source 12-bit modes 4
resistance fapcK < 4 MHzZ . . 5 KQ
faDcK ADC conversion |< 12-bit mode 1.0 — 18.0 MHz 5
clock frequency
Crate ADC conversion |< 12 bit modes 6
rate No ADC hardware averaging | 20.000 — 818.330 Ksps
Continuous conversions
enabled, subsequent
conversion time

1. Typical values assume Vppa = 3.0 V, Temp = 25 °C, fapck = 1.0 MHz unless otherwise stated. Typical values are for
reference only and are not tested in production.

2. DC potential difference.

3. For packages without dedicated VREFH and VREFL pins, Vyegy is internally tied to Vppa, and Vyep, is internally tied to
Vssa.

4. This resistance is external to MCU. The analog source resistance must be kept as low as possible to achieve the best
results. The results in this data sheet were derived from a system which has < 8 Q analog source resistance. The Ras/Cas
time constant should be kept to < 1ns.

5. To use the maximum ADC conversion clock frequency, the ADHSC bit must be set and the ADLPC bit must be clear.

6. For guidelines and examples of conversion rate calculation, download the ADC calculator tool
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Figure 6. ADC input impedance equivalency diagram

6.6.1.2 12-bit ADC electrical characteristics
Table 19. 12-bit ADC characteristics (VREFH = Vppa, VREFL = VSSA)

Symbol | Description Conditions! Min. Typ.2 Max. Unit Notes
Iopa_apc | Supply current 0.215 — 1.7 mA 3
ADC e ADLPC=1,ADHSC=0| 1.2 2.4 3.9 MHz | taback =1/
asynchronous « ADLPC=1,ADHSC=1| 24 4.0 6.1 MHz TapACK
FADAGK clock source
« ADLPC=0,ADHSC=0| 3.0 5.2 7.3 MHz
* ADLPC =0, ADHSC = 1 4.4 6.2 9.5 MHz
Sample Time See Reference Manual chapter for sample times
TUE Total unadjusted  12-bit modes — +4 +6.8 LSB* 5
error * <12-bit modes — +1.4 +2.1
DNL Differential non- * 12-bit modes — +0.7 -1.1to +1.9 LSB* 5
linearity 031005
* <12-bit modes — +0.2
INL Integral non- ¢ 12-bit modes — +1.0 -2.7t0+1.9 LSB* 5
linearity 0710405
¢ <12-bit modes — +0.5
Ers Full-scale error e 12-bit modes — -4 -5.4 LSB* VaDIN =
e <12-bit modes — 1.4 1.8 Vooa
5

Table continues on the next page...
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Peripheral operating requirements and behaviors

Table 19. 12-bit ADC characteristics (Vrern = Vbpa, VRerL = Vssa) (continued)

Symbol | Description Conditions! Min. Typ.2 Max. Unit Notes
Eq Quantization  12-bit modes — — +0.5 LSB*
error
E Input leakage Iin X Ras mV ln=
error leakage
current
(refer to
the MCU's
voltage
and current
operating
ratings)
Temp sensor Across the full temperature — 1.715 — mV/°C
slope range of the device
Viempos | Temp sensor 25°C — 719 — mV
voltage

—_

All accuracy numbers assume the ADC is calibrated with Vgegpy = Vppa

2. Typical values assume Vppa = 3.0 V, Temp = 25°C, fapck = 2.0 MHz unless otherwise stated. Typical values are for
reference only and are not tested in production.

3. The ADC supply current depends on the ADC conversion clock speed, conversion rate and the ADLPC bit (low power).
For lowest power operation the ADLPC bit must be set, the HSC bit must be clear with 1 MHz ADC conversion clock
speed.

4. 1LSB = (VrerH - VrerU)/2V

5. ADC conversion clock < 16 MHz, Max hardware averaging (AVGE = %1, AVGS = %11)

Typical ADC 12-bit Single Ended ENOB vs ADC Clock
100Hz, 90% FS Sine Input
11.9

11.8 — S
11.7 e —
11.6 / \
115

11.4

11.3
11.2
11.1

ENOB

109
10.8
10.7
10.6
10.5
10.4

10.3

10.2 1 —— Hardware Avg. Disabled

10.1 — Averaging of 8 Samples
Averaging of 32 Samples
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Figure 7. Typical ENOB vs. ADC_CLK for 12-bit single-ended mode
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Peripheral operating requirements and behaviors

6.6.3.2 12-bit DAC operating behaviors
Table 22. 12-bit DAC operating behaviors

Symbol | Description Min. Typ. Max. Unit Notes
Ippa_pacL | Supply current — low-power mode — — 250 A
P
Ibpa_pacH | Supply current — high-speed mode — — 900 A
P
tpacLp |Full-scale settling time (0x080 to OxF7F) — — 100 200 ps 1
low-power mode
toachp | Full-scale settling time (0x080 to OxF7F) — — 15 30 us 1
high-power mode
tcepacLp | Code-to-code settling time (OxBF8 to 0xC08) — 0.7 1 us 1
— low-power mode and high-speed mode
Vdacoutt | DAC output voltage range low — high-speed — — 100 mV
mode, no load, DAC set to 0x000
Vdacouth | DAC output voltage range high — high- Vbacr — Vpacr mV
speed mode, no load, DAC set to OxFFF -100
INL Integral non-linearity error — high speed — — +8 LSB 2
mode
DNL Differential non-linearity error — Vpacr > 2 — — +1 LSB 3
\Y
DNL Differential non-linearity error — Vpacr = — — +1 LSB 4
VREF_OUT
VorrseT |Offset error — +0.4 +0.8 %FSR
Eg Gain error — +0.1 +0.6 %FSR
PSRR |Power supply rejection ratio, Vppa = 2.4V 60 — 90 dB
Tco | Temperature coefficient offset voltage — 3.7 — pv/C 6
Tee Temperature coefficient gain error — 0.000421 — %FSR/C
Rop Output resistance load = 3 kQ — — 250 Q
SR Slew rate -80h— F7Fh— 80h V/us
* High power (SPyp) 1.2 1.7 —
* Low power (SP_p) 0.05 0.12 —
BW 3dB bandwidth kHz
* High power (SPyp) 550 — —
* Low power (SP_p) 40 — —
1. Settling within +1 LSB
2. The INL is measured for 0 + 100 mV to Vpacr —100 mV
3. The DNL is measured for 0 + 100 mV to Vpacr —100 mV
4. The DNL is measured for 0 + 100 mV to Vpacr —100 mV with Vppa > 2.4 V
5. Calculated by a best fit curve from Vgg + 100 mV to Vpacg — 100 mV
6. Vppa =3.0V, reference select set for Vppa (DACx_CO:DACRFS = 1), high power mode (DACx_CO:LPEN = 0), DAC set to

0x800, temperature range is across the full range of the device
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Dimensions

6.9 Human-machine interfaces (HMI)

6.9.1 TSI electrical specifications
Table 27. TSI electrical specifications

Symbol Description Min. Type Max Unit
TSI_RUNF Fixed power consumption in run mode — 100 — A
TSI_RUNV Variable power consumption in run mode 1.0 — 128 HA

(depends on oscillator's current selection)
TSI_EN Power consumption in enable mode — 100 — A
TSI_DIS Power consumption in disable mode — 1.2 — A
TSI_TEN TSI analog enable time — 66 — ps
TSI_CREF TSI reference capacitor — 1.0 — pF
TSI_DVOLT Voltage variation of VP & VM around nominal 0.19 — 1.03 \
values

7 Dimensions

7.1 Obtaining package dimensions
Package dimensions are provided in package drawings.

To find a package drawing, go to www.freescale.com and perform a keyword search for
the drawing’s document number:

If you want the drawing for this package Then use this document number
24-pin QFN 98ASA00474D
32-pin QFN 98ASA00473D
32-pin LQFP 98ASH70029A
48-pin LQFP 98ASHO00962A
8 Pinout
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Pinout
8 R | 2| A Pin Name Default ALTO ALT1 ALT2 ALT3
LQFP | QFN | LQFP| QFN
2 | 17| 17 | 13 | PTBY/ ADCO_SE5/ ADCO_SE5/ PTB1/ UARTO_TX UARTO_RX
IRQ9 TSI0_IN3/ TSI0_INS/ IRQ9
DAGO_OUT/ DACO_OUT/
CMPO_IN3 CMPO_IN3
26 | 18| 18 | 14 | PTBY ADCO_SE4/ ADCO_SE4/ PTB2/ UARTO_RX UARTO_TX
IRQ_10/ TSI0_IN2 TSI0_IN2 IRQ_10/
LLWU_P5 LLWU_P5
21| 19| 19 | 15 | PTA8 ADCO_SEY/ ADCO_SE¥ PTA8
TSI0_IN1 TSI0_IN1
28| 2 | 20 | 16 | PTA9 ADCO_SEY/ ADCO_SE/ PTA9
TSI0_INO TSI0_INO
Q0 —| — | — |PBY DISABLED DISABLED PTB20
N —| — | — |VSS VS VS
3 - | = | = [VDD VDD VDD
R =] = | — |PBY DISABLED DISABLED PTB14/ EXTRG_IN
IRQ_11 [RQ_11
B A 21 — | PTA10/ DISABLED TSI0_IN11 PTA10/
IRQ_12 IRQ_12
M| 2| 2 | — |PTAY DISABLED TSI0_IN10 PTA11/
IRQ_13 IRQ_13
B | 28| 28| 17 |PBY DISABLED DISABLED PTBY 12C0_SCL UARTO_TX
IRQ_14 IRQ_14
3% | 24| 24| 18 | PTBY DISABLED DISABLED PTB4/ 12C0_SDA UARTO_RX
IRQ_15/ IRQ_15/
LLWU_P6 LLWU_P6
3| B | 25| 19 | PTBY NMI_b ADCO_SE1/ PTBY TPM1_CH1 NMI_b
IRQ_16 CMPO_IN1 IRQ_16
B 26| 26 | 2 |PTAI2 ADCO_SE(/ ADCO_SE(/ PTA12/ TPM1_CHO TPM_CLKINO
IRQ_17/ CMPO_INO CMPO_INO IRQ_17/
LPTMRO_ALT2 LPTMRO_ALT2
9| 27| 27| — |PTA8 TSI0_IN9 TSI0_IN9 PTA13
0| 28| 28| — |PBI2 TSI0_IN8 TSI0_IN8 PTB12
41 — | — | — |PTA19 DISABLED DISABLED PTA19 SPI0_SS_b
1 —| = | — |PBH5 DISABLED DISABLED PTB15 SPI0_MOSI SPI0_MISO
81 = | = | — | PTBI6 DISABLED DISABLED PTB16 SPI0_MISO SPI0_MOSI
4 1 — | — | — |PBI7 DISABLED DISABLED PTB17 TPM_CLKIN1 SPI0_SCK
b | 29| 29| 21 | PTBI3 ADCO_SE13 ADCO_SE13 PTB13 TPM1_CH1 RTC_CLKOUT
6 | 30 | 30 | 2 |PTAY SWD_CLK ADCO_SE12/ PTAO/ TPM1_CHO SWD_CLK
IRQ_0/ CMPO_IN2 IRQ_0/
LLWU_P7 LLWU_P7
a7 | 3 31 23 | PTAY/ RESET b DISABLED PTA1/ TPM_CLKINO RESET b
IRQ_1/ IRQ_1/
LPTMRO_ALTY LPTMRO_ALTY
8 1 2| 2| 24 |PTAR SWD_DIO DISABLED PTA2 CMPO_OUT SWD_DIO
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8.2 KLOS Pinouts

The following figures show the pinout diagrams for the devices supported by this
document. Many signals may be multiplexed onto a single pin. To determine what signals
can be used on which pin, see the previous section.
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Figure 16. KL05 48-pin LQFP pinout diagram
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